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Project goals 

The objective of this project has been to investigate, in vitro, the role of the IL- 
8DR in recruitment of neutrophils to 4hr IL-lfl activated HUVEC A low nM 
range inhibitor specifically acting on IL-8BR will be employed to prevent IL-8BR 
function. This will provide a means of assessing the degree to which the IL-8BR 
participates in signaling dependent arrest of neutrophils on endothelial cells 
during flow induced shear. 

The following tasks were completed 

Analysis of neutrophil / 4hr activated HUVEC rolling and sticking under flow 
induced shear for examining the function of the neutrophil IL-8BR and the 
effects of the antagonist on the regulation of integrin/selectin dependent 
neutrophil adhesion. 

Methods 

Neutrophil isolation 

Neutrophils were isolated from human peripheral blood. Briefly, blood was 
collected into citrate anti-coagulant tubes (Becton Dickinson), diluted 1:2 at room 
temperature in sterile HEPES (20mM) buffered HBSS (pH 7.0) (Fisher Scientific), 
underlayed with Histopaque 1077 and Histopaque 1117 (Sigma), and centrifuged at 
2,300 RPM for 30 min at room temperature, neutrophils were collected from the 
Histopaque 1117/1077 interface. 

Analysis of the effects tl.» IL-8 or Gro a on the regulation of selectin/integrin 
mediated neutrophil rolling and arrest on IL-8 preincubated, IL-lfi activated 
HUVEC during flow induced shear. 

The analysis of IL-8 and controls were performed in triplicate utilizing HBSS 
buffer containing 1% human serum buffered with 20mM HEPES. Human 
neutrophils were isolated, washed and infused into the shear system loop for 
recirculation through the capillary tube lined with confluent cultures of HUVEC 
pretreated with IL-8 (lOOng) for 3 hours (Expts 1 and 3) or 7 hours (Expt 2), 
activated for lhr with IL-ip ( lOng) followed by a 2-3 hr incubation. Groa ( 5nM, 
3 hr preincubation) experiments were performed using the same method as for 
the IL-8 preincubation experiments. 

Analysis of the effects of neutrophil pretreatment with the SmithKline IL-8BR 
antagonist on selectin/integrin mediated neutrophil rolling and arrest on IL-8 
pretreated, IL-lp activated HUVEC during flow induced shear. 

The analysis of IL-8BR antagonist were performed in triplicate in HBSS buffer 
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sticking. For preliminary experiments in the study neutrophils were introduced 
into the assay loop without HUVEC IL-8 pretreatment. In these experiments IL-8 
(lOOng/ml) was infused into the assay loop (or not infused) after neutrophil rolling 
was established on the HUVEC monolayer. Soluble IL-8 treatment during the 
course of these assays induced no increased sticking of neutrophils beyond that seen 
in the untreated controls (data not shown). 

GRO a induction of enhanced neutrophil sticking 

GRO a preincubation with HUVECS produced an effect similar to that of IL-8 for 
inducing neutrophil adhesion (figures 3,6). Accumulation was far above that seen 
for the non-GRO a /IL-8 treated assays and shows that the CXCR2 receptor is 
involved in induction of enhanced neutrophil sticking during shear dependent 
recruitment. 

SB 237844 inhibition of IL-8 enhanced neutrophil sticking 

Data in three replicate experiments (figures 2, 5, 8) show that the SmirhKline IL-8RB 
antagonist after a 10 minute preincubation with neutrophils effectively inhibits IL-8 
enhanced adhesion to 1L-1 activated HUVECs. One additional experiment has been 
performed were the same observation has been repeated but the data has not be 
quantified and graphed. 

Flow cytometric analysis 

Neutrophils showed IL-8 induced shedding of L-selectin indicating that the IL-8 was 
binding and triggering neutrophil activation. Interestingly, this treatment did not 
induce significant changes in the expression of LFA-1, MAC-1 expression as might 
be expected for increasing the potential for stable static neutrophil adhesion. 
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Surface expression of L-selectin and LFA-l/MAC-1 on 30 minute 
IL-8 incubated neutrophils as revealed by mean fluorescent levels 

i^S Leu-15 

Control 246 g 82 

IL-8, lOOng 116 892 

IL-8, l.Ong ioo 816 

IL-8,0.1ng 127 834 



Conclusions 



• The data collected thus far in the study suggest that the SmithKline IL-8R8 
antagonist SB237844 is a potent inhibitor of IL-8 induced neutrophil-endothelial 
sticking under physiological shear conditions. 

• Surprisingly, IL-8 is not an effect inducer of rapid neutrophil adhesion when 
administered in a soluble form after neutrophil rolling was established in the shear 
assay. Flow cytometry analysis did show that the IL-8 in solution did actively 
induced L-selectin shedding, as expected, but did not induce the expected increased 
expression of MAC-l/LFA-1. This observation suggested that the soluble IL-8 may 
not be inducing sufficient neutrophil 0 2 integrin supported adhesion to cause 
rolling neutrophils to slow and stick on the HUVEC surface. 

• Importantly, the HUVEC-IL-8 preincubation data does show that IL-8 when 
preincubated with HUVECs, which are subsequently activated with IL-18, is a potent 
inducer of rapid neutrophil-endothelial cell sticking that can be efficiently blocked 
by the SB237844 IL-8RB antagonist. 

Reference: 

1) Bargatze, R.F., S. Kurk, G. Watts, T.K. Kishimoto, C.A. Speer, and M. A. 
Jubla. 1994. In vivo and in vitro functional examination of a conserved 
epitope of L- and E-se!ectin crucial for leukocyte-endothelial 
cell interactions. J. Immunol. 152:5814. 
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Figure 1 



Control, IL-8 preincubated HUVEC 
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Figure 2 



SB 237844 treated neutrophils on IL-8 
pretreated HUVEC 
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Figure 3 



GROa treatment 
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Figure 4 

Control, IL-8 preincubated HUVEC 
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SB 237844 treated neutrophils on IL-8 
pretreated HUVEC 
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Figure 6 



GROa treatment 
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Figure 7 



Control, IL-8 preincubated HUVEC 
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Figure 8 



SB 237844 treated neutrophils on IL-8 
pretreated HUVEC 
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